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(APPENDIX ni) 
Patent claims 



0! 



•50. Enzyme compoiieiit systcin (ECS) as a combined O)fldation and bleaching system for 
the preparation of special higWy selective oxidants, consis^ng of . ' 

a) system component 1): at least one hydrolase selected from the group consisting of the 
enzyme classes 3. 1, 3, 1 . 1 , 3. 1 .2. 3. 1.3, 3.1 .4, or 3, 1 .7 or ht least one hydrolase selected from 
the group consisting of the enzyme classes 3.5, 3.5.1, 3,f .2, 3.5.3, 3.5.4, 3,5.5 or 3.5.99, 



b) system component 2): at least one compound sele 
consisting to C2$ (saturated, monounsaturated or po|5 



from the group of fatty acids 
saturated) fatty acids, 



c) system component 3): at least one oxidant precnrsof for reaction with the en2yme$, 

d) system component 4): at leasi one compound seieited from the group of carbonyl 
compounds. / 

Enzyme component system according to claim 50;^mprising that enzymes of class 
3. 1 . 1 .3 lipases (triacylglycerol lipase, triglyceroacyl hydrolases) are used as system 
component 



flaim:50» comprising that enzymes of class 
sed as system component T), 



J52': Enayme component system according! 
3.5. 1.4 amidases, or class 3.5.5. \ , nitrilases, 

53, Enzyme component system according to claim 50/comprising that enzymes of 
class 3.1.1.3 (lipases) are obtained selec^eii from the group of microorganisms and mammal 
tissxie and plant tissue consisting of Candida aktarctica, Candida rugosa, Candida lipolyiica, 
Candida cylindraceae, Candida ipea; Geotridhum candidum, Himicula lanuginosa, 
Penicillium cambertii, PeniciiliiirnrbqiiforliiJ Aspergillus .ypea, Mucor javanicus, Mucor 
mehei, Rhizopus arrhizus, Rhizopits nrveus, Fmizopus delamar, Rhizopus spec, 
Chromobaclerium v!sca.^un% Fsefjdomonas cjepacia and Pseudomonas spec, from wheat 
seedlings or pancreas. / ^ 



A4 



En^yme component system accord 
enzymes from fungi« bacteria^ animals or ] 
moi^'fied by genetic engineering or modif 



ig to claim^SO, comprising that it contains 
ants obtained from natural organisms or organisms 
enzymes or part of enzymes. 

-55. Enzyme component system accoraing to claim/50 and^54, comprising that the 
enzymes of classes 3.5. 1.4 and 3.5.5. T are obtained selected from the group of 
mioxooi^BjAsm^ consisting Pseiiciomonis aeruginoiia, Pseudomonas putida^ Pseudomonas 
acidovorus, Pseudomonas spec, Aspergillus nidulans, Aspergillus spefd., Brevibacterium 
^pcc. Srrcpwcoccus pneumoniae, and Rhoducoccus .spec. 
I 

^6: Enzyme component system i 
enzymes, enzyme constituents, pros 
enzymatic catalysts. 



srding to claim^^O and 54, comprising that as modified 
Stic groups or mimickir^ substances are used as 
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^57. Epzyme component system according to cIaiii/^50, comprising that it contains as 
system component 2) one or more compounds selected from the group of saturated, 
monounsatumted or polyunsaturated fatty acids consfisting of Q to C26 fatty acids according 
to Appendix 1. f 

58. Enzyme component system according to claim 57, comprising that it contains as 
system component 2) tetradecanoic acid (myiistic Acid) or dodecanoic acid (lauric acid). 

59. Ensyme component system according to maim 50, comprising that it contains as 
system component 3) at least one oxidant precurior: peroxides (H2O2), a compound selected 
from the group of organic peroxides consisting df 3-ch1oroperoxybenzoic acid, Mg- 
inonoperoxyphthalate, ditert.butyl peroxide, cumene hydroperoxide, lauroyl peroxide, 
chloroperoxybenzoic acid, dicmnyi hydropero^dde, methyl ethyl ketone peroxide, benzoyl 
peroxide, diperoxydodecanedioic acid Na saltjind compounds selected from the group of 
per-compound consisting of perborate, persulftite, percarbonate, perphosphate, percaibamide, 
perjjhlorate. 



y 



^^^60. Enzyme component system according lb claim ^Ofcomprising that it contains as system 
com^nent 3) H202-activating ions selected/from the group of transition metals consisting of 
Mo* , W^^, Va^^ or compounds selected from the group cyanosx>mpounds consisting of 
nitrilamines or dicyandiamines. / 



Enzyme component system accordftig to claim 50, comprising that it contains H2O2, as 
system component 3). 



/ vz.. Enzyme component systeoi ai 
system component 3) H2O2 general 



rm 



63 



Enzyme component system i 
system component 3) besides per-comi 
(tetraacetylethylenediamine), TAGU (t 
Isonpnanoyloxy- benzenesulfonate). 



ing to claim 50, comprising that it contains as 
iitu from glucose and GOD and O2- 

/. 

ig to claim 59, comprising that it contains as 
lunds also a bleaching activator :TAED 

setylglycoluril) and iso-NOBS (sodium p 



1 .64. Enzyme component system accotping to Claims 1 and 10 through 14, comprising that it 
contains as system component 3) besi<fes the peroxides or per-compounds also ^ir or oxygen 
wherein air and O2 can be used at atmospheric^pressure or at a slightly positive pressure of up 
to 2 bar. 



Z6# 



Enzyme component system 
system component 4) at least one ket 



[)rding to claims -St^fcomprising that it contains as 
^ne of general formula I: 

A' 

I 

The and groups can be equalfor different and denote aliphatic or aromatic groups. 
Moreover, the and R^ groups cjin form a ring containing besides carbon also heteroatoms 
sucii as nitrogen, oxygen and suit 

/ 

66. Enzyme component systdji according to claim SO^ comprising that it contains as 
system component 4) a 1 ,2-dikeime of formula II, a 1 ,3-diketone of formula III or a 
poiyketone (polyketide) ae welUssj: a tautomeric enol of formuisi IV 
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OH 




n 



nr 



IV 



wherein the R to R groups, once again, can be ehuai or different and denote aliphatic or 
aromatic groups. Moreover, groups R^ and R"^ and groups R^ and R*^, together, can form a ring 
confining besides carbon also bcteroatoms such/as nitrogen, oxygen or sulfur. 

Enzyme component system according to Jblaim /^^mprising that it contains as 
system component 4) compounds selected froirJthe group of caibonyl compound consisting 
hydroxy ketones, 1,3-unsaturated ketones, oxydiparboxylic acid, quinones and halogenated 
ketones. / 

' If/. 



.68. Enzyme component system according l 
systepi component 4) a compourd selected frc 



\ ciaims^O, comprising that it contains as 
I the group as those listed in Appendix 2. 

>/ 

69. Enzyme component system according ib claim'^O. comprising that ti contains 
additionally a polymerization catalyst, in paruoular, a phenolic substance or polycyclic ^ 
compound with several oxidizabie hydroxyl groups according to Appendix 3. 



;70. Enzyme component system accordirfg/to ^laims 1 through 20, comprising to add4o it as 
an additional system an enzymatic oxida^o^ system with enzyme action- enhancing^ 
compounds, said system containing 

c) at least one suitable oxidation catalyst 

d) b) at least one suitable oxidant 

c) at least one mediator selected from the gtoupof N-hydroxy compounds consisting of 
hydroxylamines, hydroxylamine derivatives hydroxamic acids, hydroxamic acid derivatives, 
aliphatic, cycloaliphatic, heterocyclic or ar )matic compounds containing at least one N- 
hydroxy, oxime, N-oxy or NJ^-dioxy funci ion or at last one mediator from the group of 
amides consisting of hydrazides or 1,2,4-tr azolidin- 3,5-diones (urazoles) or at least one 
mediator from the group of imidcs consistfig of hydantoins, or at least one mediator from the 
group of oxocarbons. 

Enzyme component system accon 
additional system an enzymatic oxidatioi 
said system containing: 
at least one mediation enhancer selected 
aliphatic ethers, phenol ethers or olefi 
selected from the group consi$tir»g of 
consisting of hydrazides or urazoies or 



ig to claim .SCC comprising to add to it as an 
tern with enzyme action- enhancing compounds, 

m the group consisting of carbonyl compoimds, 
alkenes) or at least one mediation enhancer 
NOH- and HRN-OH compounds or amides 
des consisting of hydantoins or oxocarbons. 



" 72. Enzyme component system according to claim^Orcomprising to add to it 
as an additional system an enzymaticpxidation system with enzyme action-enhancing 
compounds, said system containing: 

at least one mediation enhancer selec^ted from the group consisting of cation radical- 
geiierdUng substances, of the phcnomiazinc or phcnuxazinc type Or of the (R-N-N-R) type 
(ABTS) Of from the group of oiyi -substituted alcohols (nonphenols) oonsisting of 
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veratryl alcohol or from the grovp of phenol derivatives consisting of p-hydroxycinnamic 
acid, 2,4-dichlorophenol, p-hydroxy- benzenesulfonaub, vanillin (4-hydroxy-3- 



methoxybenzaldehyde), p-hydroxybenzoic acid, 5- 
aminosalicylic acid) or Wurster-type radical cation < 
phenyienediamine, NN-dimethyl p-phenylenedia 
NJ^,N',N''tetrainethyl'p-phenylenediamine, 2^,i 
the group of radical anions cons^stmg of semiquin^ 
oxidation of hydroquinones. 

I-' 

73. Enzyme component system according to 
as additional enzymatic oxidation catalyst ei 
oxidoreductases consisting of classes 1,1.1, 
cellobiose: oxygen-l-oxidoreductase (cellobio: 
cellobiose: quinone-l-oxidoreductase (1.1.5.1 
oxidase (1,9.3), oxygenases, lipoxygenases (I 
ferrioxidasc consisting of ceruloplasmin (1.1 
consisting of catechol oxidase (tyrosinase) ( 
aminophenol oxidase (1. 10.3.4) and laccase 
enzymes selected from the group 111 consi; 
catalase (1-11,1-6), peroxidase (1.11.1.7X i 
(1.11.1.9), chloride peroxidase (: .1 LI. 10) 



ino-2- hydroxybenzoic acid (5- 
)mpoxmds consisting of p- 
fe, N,N-dieihyl-p-phenylenediamine, 
tetramethyl-p-phenylenediamine or from 
les, which can be generated by enzymatic 

iann/^<Ccomprising to add to it 
es selected from the group of 

97: 

oxidase) (1.1.3.25), 

bilirubin oxidase (1.3.3.5)» cytochrome 
3,1.14), superoxide dismutase (1.15.11), 
3. 1 ); enzymes selected from the group MO 
10.3.1), L-ascoTtate oxidase (1.10.3.3), O- 
nzodiolioxygen oxidoreductase) (1.10.3.2); 
ing of cytochrome C peroxidase (1.11.1.5), 
de peroxidase ( 1 . 1 M . 8), glutathione peroxidase 
L- ascorbale peroxidase ( 1 . 11. 1 . 11), 
phospholipid hydroperoxide glutathione peroxidase (1 . 1 1 . 1 . 12), manganese peroxidase 
(1.11.1.13) and diarylpropane peroxidase (mgninase/ lignin peroxidase! (1,11,1.14). 

to claim 50and 73, comprising that enzymes 
insisting of laccases or peroxidases or both are 




Enzyme component syste ru acc 
selected from the group of oxidoreduc 
used as oxidation catalysts. 



^75^ Enzyme component system accorfling. to claim 74,'comprising that it contains 
laccases or peroxidases or both selected/from the group of white rotting fungi consisting of 
2>ameies versicolor, Trametes spec, pAlebia spec, Pleurolm spec, Phcmerochaete 
chryosporium, Agaricus spec and also Jbther ftmgi, bacteria, plant and animal cells obtained 
from natural organisms or organisms modified by genetic engineering. 

I 1/ 

^ .76. Enzyme component system accord 
enzyme constituents, prosthetic grou; 
catalysts. 



ing to claim 5.0, comprising that modified enzymes. 



I or mimicking substances are used as the enzymatic 

/ II, Enzyme component system according to claim 70; comprising that it employs as 
additional oxidants air, oxygen, ozotit^ a compound selected from the group of peroxides 

|de, a compound selected from the group of peracids 
sulfiuic, pemitric, metachloroperoxybenzoic and 
from the group of per*compound consisting of a 
2, or oxygen species and the radicals thereof consisting 
iperoxide (O2"), dioxygenyl cation (Oi^, singlet oxygen, 
. or Fremy radicals. 



consisting of H2O2. an organic pcto^ 
consisting of peracetic, perform:c, 
perchloric-acid, a compound selccte 
perborate, percarbonate and persulf 
of the OH, OOH and OH^ radical. 



ozonide (O3"), dioxiranes, dioxitand 



7 

78. Enzyme component syste 
mediators and mediation enhancsi 
shown in Appendix IV and JVa 



according to claim 4()fcompnsing that additionally 
Js are xised and that these compcimds are such those are 
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1^. Enzyme component system according to clairii 70lnd comprising that the 
additional medi^r/mediation enhancer ratio is froiA 5000: 1 to 5' 1 

.gOr Use of the enzyme component system according to claim 50 in a process for the 
deUgnification, modification, bleaching of celluloie/wood pulp from wood or 
annxial plants and of high yield wood pulps (grourfdwood and refiner pulp) and deinked pulps, 
in the treatment of paper production waste water/(grinder waste water, TMP waste water) and 
of waste water from other branches of the indusifry consisting of wood pulp waste water and 
textile production waste water, among others, fil)r the production of lignin solutions or gels 
and of the conresponding binders /adhesives, and for the production of wood-based 
composites^ in a process for the enzymatic printing ink removal during the deinfcing of waste 
paper, as an oxidation system in organic syntttesis, in a process for the en2ymatic liquefaction 
of coal, in a process for detergent bleaching, find in a process for bleaching and decolorizing 
textile/abrics. / 

Use of the enzyme component system according to claim 90 in a process for the 
deUgnification, modification, bleaching offcellulose/wood pulp from wood or 
annual plants and of high yield wood pulpi (groundwood and refiner pulp) and deinked pulps, 
whereby the reaction of the enzy ne comppnent system is carried out at a pH from 2 to 1! , at a 
temperature from 20 to 95 ''C, at a pulp dbnsistency from 0.5 to 40%, in the presence of 
oxygen or air at atmospheric pressure or t slightly positive pressure (up to 2 bar), and system 
component 1, namely lipase fironi Humitula lanuginosa, is used at a concentration from 0.05 
to 5 mg, and amidase from Pseudomona&a^ginosa is used at a concentration from 40 to 200 
lU, and system component 2, namelyWie or more fatty acids, C6 to C26 fatty acids, are used 
at a concentration from 0.05 to 20 mgjmd system component 3, namely the oxidant 
precursor, peroxides, is used at a cAj£^ng:ation from 0.05 to 20 mg (100%), and system 
componet)! 4, namely a ketone, prefefably benzophenone. is used at a concentration from 0.05 
to 20 mg, in each case based on g of absolutely dry palp. 

• Use of the en2yme component system according to claim a process for the 

delignification, modification, bleacning of cellulose/ wood pulp from wood or 
annual plants and of high yield wom pulps (groundwood and refiner pulps) and deinked 
pulps, whereby an acid wash or a ®-step is used before and/or after the reaction of the enzyme 
component system and the acid wish is carried out at 60-120 ''C, at pH 2 to 5:5, for 30-90 min 
and at 4-20% pulp consistency, t/nd the Q-step is carried out with 0.05-1 % of chelator at 60- 
100 at pH 2 to 5.5 for 30-90 Aiin and at a pulp consistency of 4-20%. 



delignjfication, modification, 
annual plants and of high yiel 
pulps, whereby the acid washj 
S^and at 1 0% pulp consistent 

/ > 

f 84f Use of the enzyme cAmpcnent system according to claim 80 in a process for the 
delignification, modificati<m, bleaching of celluIose/wood pulp from wood or 
aruiual plants and of high yield wood pulps (ground wood and refiner pulps) and deinked 
pulps, whereby said system/ can be used before or after any possible treatment of the pulp by 
single or multiple digestioj|L bleaching steps or other pie- and post^treatments, such as alkaline 
leaching, alkaline extraction, washing, acid treatment, Q-step, 02-delignification step, 
peroxide bleaching step, ®7.-pronioted peroxide step, pressurized peroxide step, pemcid step, 
peracid- promoted O2 or peroxide step, ozone bleaching step, dioxirane step, polyoxymetalate 



Use of the enayme compc nent system according to claim 80 in a process for the 



>ii!aching of cellulose/wood pulp from wood or 

I pulps (groundwood and refiner pulps) and deinked 
ad the Q-step are carried out for I hour at 60- 90 °C, at pH 2 to 
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step, Ch^lignification step* Clf V bleaching stepi ai2 /Cl02- bleaching step, reductive 
bleaching steps, sulfonation steps, NO/NO2 treatn^nts, nitrosylsulfuric acid treatment, 
swelling steps, enzyme treatments selected ftom the group of hydrolases consisting of 
cellulases, xylanases, mannases^ pectinases, piotiinases, lipases, amidases, or selected from 
the group of oxidoieductases coasisting of laccafees, peroxidases , or several combined 
treatments. / 

in 

85. Use of the enzyme component system according to claim 80'^in a process for the 
delignification, modification* bleaching of cellidose/wood pulp from wood or 
aniiual plants and high yield wood pulps (groundwood and refiner pulps) and deinked pulps, 
whereby the swelling step is earned out with ttte aid of substances selected from the group of 
glycols consisting of propylene glycol, efhyleae glycol, ethylene glycol dimethyl ether* but 
also with the aid of solvents selected from the group of alcohols consisting of methanol, 
ethanol, butanol, amyl alcohol, cyclohexanoL benzyl alcohol and chlorohydrin, selected from 
the group of phenols consisting of phenols, methylphenols and methoxyphenols, selecting 
from the group of aldehydes consisting of formaldehyde and chloral, selecting from the group 
of mercaptans consisting of butyi mercaptan, benzyl mercaptan and thioglycolic acid, 
selecting from the group of organic acids insisting formic acid, acetic acid and chloroacetic 
acid, selecting from the group of amines consisting of ammonia and hydrazine* selecting from 
the group of hydrotropic solvents consistpgof concentrated solutions of sodium benzoate, 

sic solvents consisting of OH-/H2O or OH-/alcohol 
icetate as other substances. 



and selecting from the group of olher bi 
attd benzenes, pyridines, dioxane, ethyl 

.86. Use of the enzyme componj 
deligntfication, modil^cation, ble; 
annual plants and of high yield w^ 
pulps, whereby there is additionally 
consisting of ethylenediamtnetei 
(DTPA), hydroxy-ethylencdiaminol 



80 m; 



tern according to claim 80 in a process for the 
of cellulose/wood pulp from wood or 

(groundwood and refmer pulps) and deinked 
ed to the reaction solution a complexing agent 
acid (EDTA), diethylenetriarainepentaacetic acid 
cacid(HEDTA), 



diethylenetriaminopentaihethylenepl 
polyphosphoric acid (PPA) or other 
diethylamine or bydroxylamine. 



sphonic acid (DTMPA)* nitrilotriacetic acid (NT A), 
exing agents for iron» manganese or copper; 



bmpli 



/ Use of the enzyme compcmefit system according to claim 150 in a process for the 

delignificatjon, modification, bleaching of cellulose/wood pulp from wood or 



annual plants and of high yield u oc 
pulps, said process being carried oi| 
applied a washing or washing and * 
washing nor extraction takes place 



pulps (groundwood and refiner pulps) and deinked 
in several steps and whereby between each step is 
(traction step with alkaline hydroxide solution, or neither 



%%, Use of the enzyme compoi 



/ 



It system according to claim 80 in the treatment of paper 
production waste water (grinder vyhstewater, TMP wastewater) and of waste water from other 
branches of the industry, such as v ood pulp waste water and textile production waste water, 
among others, whereby the react o 1 of the enzyme component system is carried out at pH 2 to 
1 1, at a temperature from 20 -95 3 C, in the presence of oxygen or air at atmospheric pressure 
or slightly positive Oj pressure (idp to 2 bar), and system component 1, namely lipase from 
Aspergillus spec is used at a coribentration from 0.05 to 50 mg, and system component 2, 
namely one or more fatty acids,(ir, to C26 fatty acids, is used at a concentration from 0.05 to 
200 mg, and system component namely the oxidtot precursor, peroxides, is used at a 
concentration from 0.05 to 200 t)g (100%), and system component 4, namely a ketone, is 
used at a concentratioii from Om to 200 mg, and that a polymerization catalyst, is used at a 
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concentratian from 0.005 to 200 mg, the concentratiop in all cases being based on 1 liter of 
waste water. / . 

/^89. Use of the enzyme component system according to claim 80 for the production of 
lignin solutions or gels atid of the corresponding binders/adhesives, and for the production of 
wood-based composites, whereby the reaction of thef enzyme component system is carried out 
at pH 2 to i 1 , at a temperature from 20 to 95 "^^C, in the presence of oxygen or air at 
atmospheric pressure or slightly positive O2 pressuip (up to 2 bar), and system component 1 , 
namely lipase from Himtlcola lanuginosa is used a{ a concentration from 0.05 to 50 mg, and 
system component 2, namely one or more fatty ac/ds,C6 to de fetty acids,is used at a 
concentration from 0.05 to 200 rag, and system cotnponent 3, namely the oxidant precursor, 
peroxides, is used at a concentration from 0.05 to 200 mg (100%), and system component 4, 
namely a ketone, is used at a concentration fromf 0.05 to 200 mg, and that a polymerization 
catalyst is used at a concentration from 0,005 tq 200 mg, the concentrations in all cases being 
based on 1 liter of waste water. 



/ 



90. Use of the enzyme component system according to claim ,80 in a process for the 
enzymatic printing ink removal during the ddnking of waste paper, whereby the reaction of 
the enzyme component system is carried out/at pH 7 to 1 1 , at a temperature from 20 to 95 ''C, 
in the presence of oxygen or air at atmosph^c pressure or slightly positive O2 pressure (up to 
2 bar), and system component 1 , namely lips&from tixmtcola lanuginosa, is used at a 
concentration from 5 to 500 mg, and syst^Scomponent 2, namely one or more fatty acids, 
to C26 fatty acids ,is used at a concentrapcii from 5 to 2000 mg, and system component 3, 
namely the oxidant precursor, peroxide^Js u^ed at a concentration from 5 to 5O0O mg 
(100%), and system component 4, namel^naketone, is used at a concentration from 5 to 2000 
mg, and that, to change the optimum pH for the printing ink removal reaction and to affect the 
swelling behavior of the waste paper, a mienoUc or polycyclic substance with several 
oxidizable hydroxyl groups is used at a concentration from 1 to 2000 mg, in each case based 



on 1 kg of air-dried waste paper. 

S\, Use of the enzjroe component i 
enzymatic printing ink removal during ji 



stem according to claim 80 ,9G^n a process for the 
ie deinking of waste paper, whereby a reducing 



agent: sodium bisulfite, sodium dithioriite, ascorbic acid, a thiol compound, mercapto 



compound or glutathione is added at 
waste paper. 



d/concentratton from 0. 1 to 1000 mg per kg of air-diied 



Use of the enzyme coraponeni 



system according to claim 80^ 9eC 91^n a process for 
the enzymatic printing ink removal dluing the deinking of waste paper, whereby, to collect 
theprinting ink particies and to prod Jce foam during flotation, a commercial collector, is used 
at a concentration from 1 to 5000 mg per kg of air-dried waste paper. 



Use of the enzyme compoaent system according to claim $0, ,90. 91 and 92 in a 



process for the enzymatic printing ii 
Additional enzymes selected from 
mannases, pecttnases and from the 

^ ,94, Use of the enzyme compot] 

organic synthesis, whereby the re^ 
V 2 to 1 1, at a temperature from 20 1 



i$G,90l9ran 



removal during the deinking of waste paper, whereby 
group of hydrolases cx>nsisting of celhilases, xylanases, 
>up of oxidoreductases are added. 

it system according to daim^ as an oxidation system in 
ion of the enzyme component system is carried out at pJfi 
95 °C, in the presence of oxygen or air at atmospheric 
pressure or slightly positive O2 pifessure (up to 2 bar), and system component 1, namely lipase 
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organic synthesis, whereby the reaction of the enzyn/e component system is carried out at pH 
2 to 1 1, at a temperature from 20 to 95 in the presence of oxygen or air at atmospheric 
pressure or slightly positive Ch pressure (up to 2 barf), and system component 1 , namely lipase 
from Humicoia lanuginosa is used at a concentraticta from 0.05 to 5 mg, and system 
component 2, namely one or more fatty acids^C^ tc/c^^* fatty acids is used at a concentration 
from 0.05 to too mg, and system connponent 3, i 
used at a concentration from 0.05 to 100 mg (IOC 
ketone, is used at a concentration from 0.05 to 1( 
based on 10 mmoles of substrate* 



sly the oxidant precursor, peroxide, ia 
i), and system component 4, namely a 
t mg, the concentrations in all cases being 



?5r^ Use of the enzyme component system i 
system in organic synthesis, whereby an aromat/ 
used as the substrate for the oxidation reaction / 



rdmg to claim ,80, 94 as an oxidation 
alcohol or an aromatic methyl compound is 
ording to the invention. 

I )/ 

.^96/ Use of the enzyme component system according to claim ^O'ln a process for the 
enzymatic liquefection of coal, whereby the reaction of the enzyme component system is 
carried out at a pH from 2 to II, at a temperdture from 20 to 95 °C, at a coal slurry 
consistency from 0.5 to 40%,in the presence of oxygen or air at atmospheric pressure or a 
sli^tly positive O2 pressure (up to 2 bar), arid system component 1, namely lipase from 
Humicuta lanuginosa is used at a ooncentramon from 0.05 to 20 mg, and system component 2, 
namely one or more fatty acids. to C26 imy acids, is used at a concentration from 0.05 to 
100 mg, and system component .7, namely Iffie oxidant precursor, peroxide^ is used at a 
concentration from 0.05 to 50 mg (100%^Jan^ system component 4, namely a ketone, is used 
at a concentration from 0.05 to 1 00 mg/in/each case based on 1 g of coal (lignite). 



7! Use of the enzyme component! 
bleaching, whereby the reaction of the 
2 to 12, at a temperature from 20 to 95 ^1 
pressure or at a slightly positive prcssi 
lipase from Hutnicula lanuginosa^ is usi 
component 2^ namely one or more fatty 
from 0.05 to 50 mg, and system compoj 
used at a concentration from 0.05 to 50 
ketone, is used at a concentration from 
washing solution. 



maccording to claim 80 in a process for detergent 
component system is cairied out at a pH from 
the presence of oxygen or air at atmospheric 
(up to 2 bar), and system component 1, namely 
at a concentration from 0.05 to 20 mg, and system 
ds, Ce to C26 fatty acids, is used at a concentration 
int 3, namely the oxidant precursor, peroxides, is 
g (1 00%), and system component 4, namely a 
05 to 50 mg, in each case based on 100 ml of 



. 98: Use of the enzyme component ! 
detergent bleaching, whereby the syste 
technically common and known 



yAStcm according to claim.80, 97 in a process for 
is added to a detergent formulation with all its 
live substances or detergent additives. 

99. Use of the enzyme component/system according to claim 80' in a process for bleaching 
and/or decolorizing textile fabrics, wftereby the reaction of the enzyme component system is 
carried out at a pH from 2 to 1 1, at aftemperature from 20 to 95 ° C, at a fabric density from 
0.5 to 40% , in the presence of oxygefo or air at atmospheric pressure or at a slightly positive 
O2 pressure (up to 2 bar), and systenl component 1 , namely lipase from Hwnicula lanuginosa 
is used at a concentration from O.QSho 10 mg, and system component 2, namely one or more 
fatty acids, Cs to Cj6 fatty acids, is psed at a concentration from 0.05 to 20 mg, and system 
componOTt 3, namely the oxidant Precursor, peroxides, is used at a concentration from 0,05 to 
20 mg (100%), and system component 4, namely a ketone, is used at a concentration from 
0.05 to 20 mg, in each case based jon 1 g of denim. 
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